Introduction
In 1938, Streptococcus agalactiae, or group B streptococcus (GBS), was identified as a human pathogen with a considerable impact on public health (Fry, 1938) . Obstetric consequences were initially reported as ranging from silent carriage in the vagina of asymptomatic parturient women (Lancefield and Hare, 1935) to being the leading cause of fatal puerperal sepsis (Fry, 1938) . By 1970, GBS was also identified as a causative agent in meningitis and septicemia in neonates and infants <3 months of age, as mentioned in the book by Mandell et al. (2009) GBS is a gram-positive, beta hemolytic diplococcus (Mandell et al. 2009 ) that resides in the genital tract or lower gastrointestinal tract of up to 30% of women (ACOG, 2011) . Factors that have been linked to GBS colonization in women include race, being more common in black women (Newton et al. 1996) ; sexual activity, particularly oral sex (Manning et al. 2002) ; and conditions such as diabetes (Mandell et al. 2009 ) or carbohydrate intolerance in pregnancy (Ramos et al. 1997 ). There are, however, case reports of GBS colonization among sexually inactive persons, as proposed in a research article by Manning et al. (2004) .
In the book by Mandell et al. (2009) , it is stated that the detection rate of GBS is influenced by the site sampled and detection method. Higher detection rates have been reported using multiple sampling sites such as lower vagina and rectum. In addition, the use of selective broth medium increases the detection rate by 20%.
GBS is known for early and late-onset neonatal infection, which results from the passage of the previously unaffected fetus through the colonized maternal birth canal (Mandell et al. 2009 ). ACOG (2011) has proposed the risk factors that predispose an infant from a colonized mother, to neonatal GBS infection and these are preterm delivery (<37 weeks of gestation), prolonged rupture of membranes (>18 hours), intra-amniotic infection (reflected by fever >38 °C), young maternal age, black race, and history of a previous GBS-infected child. It has been shown by Winn (2007) , that in the absence of any treatment, neonatal colonization rates are as high as 75%, among who up to 1% to 2% will develop early onset neonatal GBS disease. The case fatality of early-onset neonatal GBS infection can reach 50% (Winn, 2007) , and for late-onset neonatal disease is reported at 3% to 5% (Mandell et al. 2009 ). Maternal consequences of GBS infection can include urinary tract infection, prelabour rupture of membranes (PROM) with its related prematurity, endometritis, septicemia (Mandell et al. 2009 ) and, rarely, meningitis (ACOG, 2011). Boyer and Gotoff (1986) reported that intrapartum antibiotic prophylaxis (IAP) to colonized mothers can significantly prevent early-onset neonatal GBS disease. This discovery was acknowledged worldwide and led to the implementation of screening prenatal women near term, and giving intrapartum penicillin to women with positive GBS cultures (ACOG, 2011). Adoption of this practice led to a marked reduction in cases of early-onset neonatal GBS infection (Mandell et al. 2009 ).
Regional carriage rates for GBS in pregnant women, ranging from 8% to 18%, have been reported in a research study by Stoll and Schuchat (1998) ; for example, prevalence in India/Pakistan 9%, Asia/Pacific 8%, Sub-Saharan Africa 18%, Middle East/North Africa 17% and the Americas 12%. Globally, the overall carriage rate is estimated at 13%.
A U.S. study by Lewin and Amstey (1981) showed an antenatal GBS colonization rate of 19%, in pregnant women attending private medical sector hospitals. Also, Hickman et al. (1999) from the United States compared the GBS colonization rate among women in the private and public medical sectors. They reported that maternal GBS colonization was similar in private (25%) and public hospitals (30%), and that maternal socioeconomic status had no influence on the colonization rate. The reported neonatal colonization rate was less at private (4%) compared with public (20%) sector hospitals. The authors linked this finding to more antibiotic use in the private hospitals (35%), than in the public hospitals (17%).
In another study by Faro et al. (2010) from the United States, focusing only on private medical sector patients, reported a 29% GBS colonization rate, with an incidence of neonatal GBS disease was 0.94 per 1000 live births. A study from Greece by Tsolia et al. (2008) compared antenatal GBS colonization between the private and public medical sector and found higher prevalence in the private medical sector (10% vs. 3.9%), with an overall colonization rate of 6.6%. They reported that significant higher colonization rate is We studied the prevalence of GBS colonization among pregnant women and subsequent neonatal outcomes in a private hospital in Riyadh, Saudi Arabia.
Methods
A retrospective, cross sectional, medical record review was performed for all women who presented in labour at Kingdom Hospital, a private hospital in Riyadh, Saudi Arabia, during the 4-year period from January 2007 through December 2010. The study was approved by the hospital ethics committee. All pregnant women booked at Kingdom Hospital were offered GBS screening at 35-37 weeks, using anogenital swab (AGS). The organism was grown on blood agar culture medium, at 37 ºC, for 48-72 hours. Antenatal urine cultures were performed in women with suspected urinary tract infection due to any cause. GBS colonized women were informed about intrapartum antibiotic prophylaxis (IAP) and no repeat test was done at the time of labour.
Colonized women were given intravenous ampicillin in the active phase of labour, according to the hospital protocol.
The
These tests include a complete blood picture for raised WBC and blood cultures for GBS. Data acquired for babies born to mothers who were colonized with GBS included the outcome at birth and condition at the time of discharge and at the first presentation in the neonatal period due to any illness.
Results
During the study period, 5487 women were booked for antenatal care at Kingdom Hospital, of whom 3253 (59.3%) were screened. GBS colonization was detected in 246 (7.6%) women, who delivered 251 babies (5 twins) ( Table 1) . GBS was found in the AGS alone in 186 (75.6%), urine in 28 (11.4%) and both AGS and urine sample in 32 (13%) women. (Table 2) Intrapartum prophylactic antibiotics were given to 191 of 237 (80.6%) women who underwent vaginal delivery. 32 women (13.5%) were given intravenous ampicillin post delivery.
Maternal colonization status was missed by the pediatrician in 57 cases (22.7%), and records were not available for 9 cases (3.6%). Blood tests were warranted in 82 of 185 (44.3%) neonates for which data were available and who were managed according to the protocol, all of which were negative for GBS. There was no case of early-onset GBS disease among 251 babies.
In the early neonatal period, 25 babies presented at the Kingdom hospital for miscellaneous reasons. Of these, there were 15 cases of upper respiratory tract infection (60%) and 9 of them were severe.
Discussion
The 7.6% prevalence of GBS colonization in our private hospital sample is lower than 9.2% (Uduman et al. 1985) to 31.6% (Zamzami et al. 2011) reported from public healthcare facilities in Saudi Arabia. Our rate is also low compared with colonization rates among private healthcare centers in other countries, ranging from 10% in Greece (Tsolia et al. 2003 ) to 29% in the US (Faro et al. 2010 ).
Our sample of 3,253 women screened is larger than previously reported from public hospitals in Saudi Arabia. Most studies included <400 women, with a study of 1939 women performed more than a decade ago (Al-Suleiman et al. 1991) . We therefore present the most recent data on a larger sample size in a private hospital.
Lewin and Amstey (1981) reported that GBS is spontaneously lost during the course of pregnancy in 51% women. Our study women were not screened again at the time of labour. The observation from the US study needs to be evaluated further by re-screening third trimester GBS positive women, at the time of labour. A significant reduction of GBS colonization at labour will reduce the number of women receiving IAP.
In our study, 85 women (44.5%) were given intrapartum prophylactic antibiotics for <4 hours. There was no clinical neonatal infection. This is in contrast with the research published by Turrentine et al. . In addition, it is known that the over-use of antibiotic leads to resistant strains of bacteria (Tacconelli et al. 2008 ). In our study, almost 1 in every 10 patients, was given antibiotic post delivery to which we could find no genuine indication. The guidelines need to be appropriately implemented, and regularly audited in the private hospitals to avoid unnecessary antibiotic use. We also recommend a prospective trial to review the long term health effect of IAP in colonized mothers and their off springs.
In the United Kingdom, the policy of routine screening of all pregnant women for GBS colonization is not implemented since 2008, because of concerns about anaphylaxis related to antibiotic use and the emergence of resistant bacteria (RCOG, 2012). However, the Royal College of Obstetricians and Gynecologists recommends giving intrapartum penicillin prophylaxis to women with specific risk factors. In our study, there was no neonatal transmission, even in GBS positive mothers who were not treated in labour incidentally. There is no debate on GBS being a fatal microorganism but do we need to risk all our patients' immunity with penicillin is a momentous question. We, therefore, suggest considering a shift towards risk-based approach rather than culture positive-approach for prescribing IAP.
The pre-labour rupture of membranes and urinary tract infection is common (22.4% & 26.4% respectively) co-morbidity in colonized mothers. GBS screening in third trimester cannot predict earlier urinary tract infection although such women may be considered at high risk of having PROM. We do not know if antenatal patients with urinary tract infection, by any microorganism, are at high risk of harboring GBS at term. And if we can prevent PROM and its associated morbidity in colonized mothers. Further research in this area is recommended.
The finding of more respiratory illnesses among babies after delivery needs to be evaluated further to confirm or refute any relation to maternal GBS colonization.
We, in conclusion, suggest a prospective randomized trial comparing GBS colonization in the public and private medical sector to determine the risk factors of antenatal GBS colonization, maternal and neonatal complications of GBS with focus on potential causes and long term effects of antibiotic use in mothers and their newborns. We also need to compare colonized mothers who are given intrapartum prophylactic antibiotics to those who do not receive any treatment. The resultant data will grant us a foundation, to suggest and implement new recommendations.
